ABSTRACT BACKGROUND: Hospital emergency departments (EDs) are confronted with managing dental emergencies of both traumatic and non-traumatic origin. However, the literature suggests inadequate knowledge of the management of traumatic dental injuries (TDIs) among medical professionals. The aim of this study was to investigate the knowledge and attitudes regarding management of TDIs among Istanbul ED physicians.
The emergency medical service doctors are frequently the first to provide the primary treatment. [10] It has been well documented that the prognosis of traumatized teeth depends largely on both timely and appropriate emergency management. [6] Tooth fracture affecting the pulp, luxation injuries, and, especially, avulsions require prompt evaluation and treatment to obtain the best possible outcomes. Delays in treatment may result in poor prognoses of a child's tooth/teeth that have sustained these time-sensitive dental injuries. [11] To ensure appropriate treatment of children with dental trauma, it is essential that emergency medical professionals are adequately trained in the basic principles of dental trauma management. [10] 
INTRODUCTION
Several epidemiological studies continue to show significant levels of dental trauma in many countries. [1] [2] [3] In industrialized countries, about one in five children experience a traumatic dental injury (TDI) to permanent teeth before leaving school. Prevalence of injured teeth reported in the literature varies from 10% to 51%. [4, 5] The nature and complexity of dental trauma in children vary widely. [6] Prompt and appropriate management is necessary to significantly improve prognosis of many dentoalveolar injuries, especially in a young patient. [7] [8] [9] Cite this article as: Aren A, Erdem AP, Aren G, Şahin ZD, Güney Tolgay C, Çayırcı M, et al. Importance of knowledge of the management of traumatic dental injuries in emergency departments. Ulus Travma Acil Cerrahi Derg 2018; 24:136-144 In our previous article about predominant causes and types of orofacial injury in children seen in the emergency department (ED), [12] a total of 1296 children among 12055 patients with orofacial trauma were evaluated. Although there is a high probability of encountering orofacial trauma, our search of the literature revealed only one study from Turkey that evaluated the knowledge of medical professionals in the management of tooth avulsion injuries. Therefore, this study aimed to evaluate the first-aid knowledge of the emergency physicians on the management of common pediatric dental traumas such complicated/uncomplicated crown fractures, luxation, and avulsion.
MATERIALS AND METHODS
The present study was a cross-sectional observational study. The project was approved by the Ethics Committee of Istanbul University, Faculty of Dentistry (2015/24). The nature and purpose of the study was explained to all participants, its voluntary nature emphasized. Informed consent to participate was subsequently obtained from each study participant. Strict confidentiality was assured as no names or phone numbers were required.
The survey was developed by gathering the questions used in the articles of Needleman, Subhashraj, and Addo. [11, 13, 14] In addition, physicians' experience in first-aid management of dental trauma was examined with new questions framed by the authors. The original questionnaire was developed and piloted to 10 volunteers and revised before being completed by the first group of participants. The survey was distributed to the emergency rooms departments of Istanbul University Faculty of Istanbul Medicine and Faculty of Cerrahpaşa Medicine and Health Science University Istanbul Training and Research Hospital.
The questionnaire was divided into three parts. The first part comprised questions on personal information. It included information about (age, gender, year of medical graduation, profession, academic title, level of experience in emergency medicine, if first-aid training included training on dental trauma and if the medical training involved any dental educational programs, whether the participants find their knowledge of dental trauma management sufficient or not, previous experience, and interest in learning dental trauma management). Parts II and III comprised questions regarding uncomplicated crown fracture, complicated crown fracture, luxation, and avulsion of both primary and permanent teeth as well as the emergent nature of each of these injuries. The multiple-choice or yes/no questions were used. The survey was given to the participants under the supervision of the authors.
The following fields of knowledge were assessed: importance of the emergent treatment of complicated crown fractures for pulpal healing, management of luxation, importance of immediate management of an avulsed permanent tooth for the long-term success, importance of not replanting primary teeth, optimal storage media, critical extra-alveolar time of an avulsed tooth, proper handling of an avulsed tooth, proper cleaning technique for an avulsed tooth before replantation, first place to contact in seeking professional help, and dental trauma experience.
The guidelines for managing TDI as published at that time by the International Association of Dental Traumatology were used to determine the correct choice for each trauma question in the survey as defined by Needleman, Diaz, and coworkers. [11, 15] 
Statistical Analyses
Data were analyzed using NCSS (Number Cruncher Statistical System) 2007 Statistical Software (Utah, USA). A descriptive analysis including average, standard deviations, medians, minimum, and maximum was performed. We performed oneway analysis of variance for different groups and Tukey's multiple comparison test for subgroups; Independent t-test was also performed. The results were considered to be significant for p<0.05.
RESULTS
In total, 126 physicians participated in the study; 72.22% of the participants were male and 27.78% were female. The mean age of the participants was 36.67±8.87 years.
The first part of the questionnaire included the personal data of the physicians. Personal data has been summarized in Table  1 ; 73.81% of the respondents were general surgeons and 89.68% were medical specialists.
In this study, the mean of professional experience duration was 10.73±8.82. The professional experience duration was calculated taking into account the time spent in this area after receiving the title of medical specialist. Experience level in emergency medicine was calculated as taking in consideration of the emergency service working time and it was 9.10±7.98 years.
72.22% of the participants did not receive any training on oral and dental health and 97.62% did not attend any dental trauma management training. Three participants reported that they received education on dental trauma at a medical faculty. Of all the physicians, 84.92% stated that their knowledge of dental trauma management was insufficient and 80.80% were willing to attend training on this subject.
Knowledge of the appropriate emergent treatment for dental fractures, both uncomplicated and complicated, was satisfactory as indicated by physicians' correct response rates between 65.08%-92.86%. The questions regarding emergent treatment need of lateral luxation cases, where primary or permanent teeth are displaced by 1-2 mm without traumatic occlusion, were correctly responded to in the range of 65.08%-76.19%. However, the correct response ratio for questions regarding the emergent nature of avulsion injuries was low (26.19%-53.97%). Table 2 presents the percentage of physicians' correct responses to each of the questions regarding emergent nature of treatment of dental fractures and luxation of primary/permanent teeth.
Correct response ratios between crown fracture, luxation, and avulsion question groups were significantly different (p=0.0001) ( Table 3 ). Luxation question group had less correct responses than crown fracture and avulsion groups (p=0.0001). No significant differences were observed between crown fracture and avulsion question groups (p=0.221). Correct responses to permanent teeth questions were higher than those to primary teeth questions (p=0.027). Last part of the questionnaire included detailed questions regarding the management of avulsion (if treatment is needed in cases of permanent tooth avulsion, proper management of the avulsed tooth, proper cleaning technique of an avulsed tooth before replantation, proper handling of an avulsed tooth, optimal storage media, and prescription of antibiotics). Responses were grouped as "correct," "incorrect," and "no comment"; Table 4 presents the percentages of the responses.
While the incorrect response ratio for the question "Should avulsed permanent tooth be replaced?" was 30.95%, 56.35% of the participants declared that they have no idea; 10.32% of the physicians were aware of the appropriate treatment of an avulsed tooth. The correct response ratio for questions "If the tooth looks dirty, what would you do?" and "From which part would you hold the tooth?" was 50.79% and 48.41%, respectively. The correct response ratio for the question regarding appropriate storage media was very high (94.54%). Table 5 presents the distribution of responses to questions regarding appropriate storage media. The majority of respondents (80.96%) stated they would prescribe antibiotic and anti-inflammatory medicaments following avulsion, which was considered the correct response regarding treatment.
Critical extra-alveolar time of the avulsed tooth and first place to contact in seeking professional help were also questioned.
Responses to these questions were distributed as the best response getting the highest score and the worse getting the lowest score [ Table 6 (a, b)]. When we evaluated the duration between avulsion and seeking professional help, the response of 26.19% of the participants was immediately, that of 5.87% was in a couple of hours, and that of 19.05% was within 24 h; 7.14% participants responded that there was no need for urgent professional help and 19.05% had no idea about situation. For professional help, only 7.94% participants preferred a dentist and 1.59% preferred a pediatric dentist, which is very low.
Physicians' dental trauma experiences were also examined in the last part of the questionnaire.
Participants' previous experiences of dental trauma, with type and reason, were evaluated. Their knowledge about clinics in Istanbul that can manage emergency dental trauma cases and working hours of such clinics was also asked. Their opinions on interfering with dental trauma cases were estimated [ Table 7 (a, b)]; 55.56% of the physicians had experienced a dental trauma and 50.79% had witnessed tooth fracture. Reasons for the trauma were traffic accident (32.54%), fall (35.71%), sports accident (10.32%), and stroke (28.57%). Of all, 88.89% of the physicians were not aware of the emergency clinics managing dental trauma in Istanbul and their working hours. While witnessing a dental trauma, 44.44% and 27.78% of the physicians do not interfere with the patient because of lack of knowledge and because of legal obligations, respectively.
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No significant differences were found between the demographic features of physicians and correct response ratios (Table 8) .
DISCUSSION
This study aimed to evaluate the first-aid knowledge of the medical hospital ED physicians about the management of the common pediatric dental traumas. In our previous article, we reported that a high number of children visited EDs with orofacial injury complaints. [12] Although high probability of orofacial trauma exists, our search of the literature revealed only one study from Turkey that evaluated the knowledge of medical professionals in the management of tooth avulsion injuries. [16] Because an emergency dental practitioner is rarely present in public or university hospitals in Turkey, it is inevitable that physicians will sometimes be required to provide emergency dental treatment before professional dental contact.
Unlike most of the previously cited studies, [10, [14] [15] [16] [17] [18] [19] [20] which primarily queried physicians about avulsions, our study examines the management of the common pediatric dental traumas such as complicated/uncomplicated crown fractures, luxation, and avulsion.
Díaz et al. [15] interviewed 82 medical staff in hospital emergency rooms in Chile; 90% of them had not received formal training, and it was concluded that the overall TDI knowledge was relatively poor. In 2011, Trivedy et al. [20] found that the majority (88%) of the physicians in the United Kingdom did not receive any formal training in TDI, and they were not confident in managing dentofacial emergencies. Ulusoy et al. [16] reported that 41% of the respondents assessed their knowledge as insufficient, and the majority (78%) stated that they would like further education. All of these studies reveal that physicians have an inadequate understanding of providing appropriate first-aid when confronted with TDI. In this study, the professional experience duration and experience level of the study group in emergency medicine were approximately 10 years. During this period, the majority of the physicians did not get any education about oral health or dental trauma management. Only three participants had attended a lecture on TDI in medical faculty. Furthermore, 84.92% of the physicians found their knowledge of TDI to be insufficient and were willing to get educated on this subject. The results of this study are similar to those of other studies, revealing the inefficient knowledge of dental trauma management among ED physicians.
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The physicians' knowledge of the appropriate emergency treatment for dental fractures, both uncomplicated and complicated, was satisfactory as indicated by their correct response rates between 65.08% and 92.86%. The questions regarding lateral luxation injuries, which cause 1-2 mm displacement of the permanent/primary teeth without traumatic occlusion, were mostly correctly responded to (between 65.08% and 76.19%). However, questions regarding avulsion injuries had a low correct response ratio (26.19%-53.97%).
Questions regarding luxation had a lower correct response ratio than those regarding crown fractures and avulsion (p=0.0001); no significant difference was found between correct responses to questions regarding crown fractures and avulsion (p=0.221). Questions regarding permanent teeth had a significantly higher correct response ratio than those regarding primary teeth (p=0.027).
Needleman [11] and coworkers stated contrary results when comparing emergency physicians in Turkey. They reported poor knowledge about dental fractures, both uncomplicated and complicated, and good responses to luxation and avulsions, especially avulsions. Similar to Needleman et al., physicians' knowledge of TDI to permanent teeth was found to be better than that to primary teeth. In the present study, it was found that the age, gender, medical specialization, academic title, and experience level in emergency medicine of the respondents had no significant effect on emergency physicians' correct responses regarding emergency treatment for complicated/uncomplicated crown fractures, luxation, and avulsion (p>0.05). Needleman [11] and coworkers also reported the same results about the effect of ED physicians' characteristics on the knowledge of TDI. In previously cited studies, the correct answers about appropriate knowledge of avulsion management stated in a very wide range 3% to 50%. [10, 18] A favorable prognosis for avulsed and replanted teeth significantly depends upon the combination of minimal time spent outside the socket, appropriate storage and transportation media, and minimal aggression to the root surface and periodontal ligament. [21] In this study, regarding the question if an avulsed permanent tooth should be replanted when the patient doesn't have any systemic disorder, only 12.70% of the participants agreed to put the tooth back in its socket; 3.92% of the physicians stated that an avulsed permanent incisor should be replanted in any event, while 24.6% of them would not replant an avulsed tooth under any circumstances, and 56.35% of respondents did not have any idea. In a study by Holan and Shmueli [10] at Israel, 4% of the physicians stated that an avulsed permanent incisor should be replanted in any event, while McIntyre et al. [22] reported that approximately 72% of the respondents would not immediately replant an avulsed tooth. The data of Hamilton et al. [2] showed that 36.4% of respondents did not know a tooth could be replanted. In the study of Abu-Dawoud et al., [17] the majority of physicians surveyed (83.3%) reported that they did not receive any information concerning when tooth avulsion occurred.
Appropriate replantation of an avulsed permanent tooth within 30 min has a 90% chance of success. After 2 h, there is negligible (5%) chance of long-term retention of the tooth. [23] An attempt should, thus, be made to immediately replant the avulsed tooth. Last part of the questionnaire in this survey includes questions related to the topics considered very important for the prognosis of avulsed permanent teeth. We evaluated the duration between trauma occurrences and reAren et al. Importance of knowledge of the management of traumatic dental injuries in emergency departments In this study, only 10.32% physicians chose the appropriate management technique for an avulsed tooth. Ulusoy et al. [16] stated that approximately half of the respondents were not aware of the appropriate procedures regarding replantation of avulsed permanent (42.0%) or primary (47.8%) teeth. Furthermore, approximately half of the respondents identified appropriate clinical procedures prior to replantation, such as proper cleaning (wash briefly under cold running water for a few seconds without touching the tooth) and handling techniques (from crown area) of an avulsed tooth before replantation.
Hamilton et al. [24] obtained worse results in a study on root surface preparation when compared with this study. They stated that 28.5% respondents would scrub the tooth prior to replantation, 8.5% would wash and scrub the tooth with cotton, and 43.9% would wash the tooth with an antiseptic solution.
The significance of the media is to preserve the vitality of the periodontal ligament. The type of storage media required for avulsed permanent teeth were mainly responded to correctly. In this study, 62.7% physicians chose saline solution; 35% of the participants considered sterile saline as the best medium for storage and transportation in the study of Subhashraj et al. [14] In our study, 8.73% participants recognized that an avulsed tooth should be intraorally transported, while in the studies by Lin et al. [18] and Díaz et al., [15] 13.2% and 9.8% of the participants, respectively, responded that the best transport medium for an avulsed tooth is saliva. In the study of Subhashraj et al., [14] none of the participants was aware that patient's mouth (saliva) may also function well as a storage medium. In this study, 3.97% (a low percentage) of the physicians described "milk" as an alternative storage medium. In the study of Díaz et al., [15] 40% of the respondents stated milk as a storage medium.
A majority (80.96%) of respondents in this study, while 72.4% Turkish ED physicians in another study, [16] stated that they would prescribe antibiotics and anti-inflammatory medicaments following avulsion, which was considered the correct response regarding treatment.
Most (81.75%) of the emergency physicians would refer the patient to a medical doctor after avulsion; 7.94% would choose a medical doctor. Only 1.59% (n=2) would refer the patient to a pediatric dentist, which was very low. In the study of Ulusoy et al., [16] it is stated that only 13 (18.8%) participants would refer the patient to a pediatric dentist. Hamilton et al. [2] and Addo et al. [13] highlighted that the physicians are frightened of hurting the child and of the possible legal implications of incorrectly replanting the tooth. In our study, 27.78% of the participants refused to treat the child because of legal issues and 44.44% found their knowledge about dental trauma to be inefficient.
Physicians' previous experience of dental trauma ratio was found to be 55.56% in this study; 88.89% of the participants were unaware of the dental emergency clinics and their working hours in Istanbul. Published studies have revealed that physicians have an inadequate understanding of how to provide appropriate first-aid when confronted with TDI. [10, [14] [15] [16] [17] [18] [19] [20] One study from Turkey [16] stated that most (66.7%) participants were unaware of the urgency of seeking professional care following TTAI. In this study, 84.92% of the physicians found their knowledge about dental trauma to be insufficient and 80.80% volunteered to get educated.
Conclusion
Dental trauma may occur as an isolated injury or as a component of a severe maxillofacial injury. Physicians sometimes perform emergency dental treatment because emergency dental practitioners are rarely present in either public or university hospitals in Turkey. This study indicates a lack of adequate knowledge about TDI among physicians, similar to reports published over the last decade. Most of the physicians did not attend any training on dental trauma management or oral health during their educational or professional career. Regarding their unsatisfactory knowledge about dental trauma and enthusiasm for education, a dental trauma management training should be organized with the guidance of dental faculties. Continuing education, postgraduate programs, interdisciplinary seminars, case discussions, clinical posters, and flow charts with clinical guidelines for TDI management in emergency rooms should be provided to emergency physicians to help improve their level of knowledge on the emergency management of dentoalveolar tooth injuries. In addition, efforts by local dental organizations should provide emergency doctors with lists of dentists who are knowledgeable and willing to be available 24 h a day for consultation and, if necessary, provide timely management to the individuals sustaining TDI. These efforts would enhance the longterm outcomes for patients experiencing dental trauma who require emergency management.
